Alterations of the parameters of heart rate variability, phenomenon associated with autonomic nervous system balance, have been shown as a possibly very important factor for monitoring of cardiocirculatory system in the perioperative period. Periinduction period of general anaesthesia is very important with significant changes of haemodynamics what could be reflected in the changes of the parameter of heart rate variability. Methods: A hundred patients of ASA I and ASA II status who were scheduled for elective abdominal surgical procedures of moderate stress response, were randomly assigned to group I and group II, who were administered propofol or thiopentone as induction anaesthetic, respectively. Monitoring during periinduction period included of monitoring of mean blood pressure(noninvasively), heart rate, pulseoxymetry and recording of electrocardiogram by holter ECG recorder for further analysis of heart rate variability, in four time segments in periinduction period: Tp,T1,T2,T3. Data were presented as mean values of absolute values of the power of the total spectrum of heart rate variability, mean values of the spectrum of low frequency band (LF), mean values of the high frequency range, and the ratio LF/HF. Results: Analysis of the values of hemodynamic parameters has shown decrease of mean arterial blood pressure after induction of anaesthesia with intravenous anesthetics thiopental or propofol, with simultaneous changes of heart rate in the four time segments in periinduction period, without statistically significant changes between the groups. Analysis of the values of parameters of heart rate variability measured in the frequency domain has shown changes of mean values of the absolute values of total power spectrum, mean values of the power of low frequency spectrum and mean values of the power of high power spectrum with reduction of the values of total power spectrum, the power of low frequency spectrum and the power of high frequency spectrum, most pronounced just after induction of anaesthesia with slight increase of the values of total power spectrum and individual components of the spectrum of heart rate variability in the later postinduction period, without statistically significant differences between the groups. Conclusion: The results have shown that in the groups of patients who underwent induction of general anaesthesia with propofol or thiopentone, there have been reductions of the total spectral power and the power of the spectrum of low frequency components and high frequency components with variations in the relationship between the components in the different periods of periinduction time.
INTRODUCTION
Variability of the oscillations of cardiovascular functions plays important role in maintenance of the physiological homeostasis. Different duration of the consecutive cardiac cycles, denoted as heart rate variability, reflects the feature of the adaptability of cardiovascular system functions in different conditions and under different demands in everyday life. Reduction of this variability of the cardiac cycle length has been shown to be associated with pathological conditions, most notably in the settings of cardiovascular diseases, diabetes, obesity, endocrine, neurological and psychiatric disorders (1, 2, 3) . Recent clinical research have shown that monitoring of heart rate variability could be important parameter for assessment of alterations in the balance of the autonomic nervous system tone in healthy subjects and quite important predictive factor of morbidity and mortality associated with various disease conditions, most common after myocardial infarction and in patients who develop diabetic autonomic neuropathy (4, 5, 6, 7) . Surgical procedures and general anaesthesia inevitably lead to changes in the tone of autonomic nervous system, and in recent period there have been many clinical trials conducted with aim of assessment of the effects of different anaesthetics on the parameters of the autonomic nervous system tone (8, 9, 10, 11) .
The most common way of linear mode of measuring of heart rate variability, adopted as standard measurements enclose measuring of time domain parameters and frequency domain parameters (4) . In the complex interaction of parasympathetic and sympathetic activities, resultant neu-ral impulses are directed to sinus node and they are modulated by central and peripheral oscillators. These oscillators produce rhythmic changes in efferent neural discharge, which are manifested as short-and long-term oscillation in heart period (7) .
The efferent vagal activity is a major contributor to the high frequency (HF ) component, as shown in clinical and experimental studies, while low frequency component (LF) is considered either as a marker of sympathetic modulation or a parameter that includes both sympathetic and vagal influences, while LF/ HF ratio is considered to reflect sympathovagal balance.
The most common measures of time-domain and frequency domain analysis are enlisted in the Table 1 and  Table 2 . Parameters calculated from basic measurements represent functions of sympathetic and parasympathetic component of autonomic nervous system (4).
Surgery and anaesthetics that are most commonly administered for induction and maintenance of general anaesthesia may show different effects on the function of autonomic nervous system, with different levels of reduction of the power of the individual components of the total spectrum and changes in the relationship between those components (9, 10, 11) .
Measuring of heart rate variability (HRV) during different anaesthetic procedures can partly elucidate the effects of different anaesthetic agents and drugs on autonomic nervous system.
Numerous clinical studies have investigated the changes of heart rate variability during induction of anaesthesia, with the aim of comparing HRV in unstimulated and stimulation-induced heart rate variability.
PATIENTS AND METHODS

Upon approval of Institutional Ethic
Committee and after obtaining informed consent a hundred patients of ASA I and ASA II status, scheduled for elective abdominal surgery were randomly assigned to group I and group II (propofol and thiopentone as induction agents). Criteria for not including were presence of cardiovascular diseases, diabetes mellitus, autonomic nervous dysfunction, rhythm disorders, medication that influence heart rhythm and hemodynamic, and criteria for exclusion were insufficient recordings and numerous artifacts. Monitoring of blood pressure, heart rate, peripheral pulseoxymetry, recording of electrocardiogram were started and performed during perioperative period. Patients were given midazolam (Dormicum, F. Hoffman-La Roche Ltd Basel, Switzerland) 7,5 mg forty five minutes before induction of anaesthesia, and after preoxygenation for several minutes in the preinduction period opioid analgesic fentanyl 2µgkg -1 (Fentanyl -Janssen-Cilag, Belgium) was administered. Induction of anaesthesia was performed five minutes later by propofol (Propofol 1% MCT Fresenius Kabi Austria GmbH ) 1,5-3,0 mg kg -1 or thiopentone (Thiopental sodium, Rotexmedica GMBH Germany) 4-6 mg kg -1 . After induction of anaesthesia and ventilation by face mask for four minutes facilitation of orotracheal intubation was obtained by administration of tracrium (Tracrium, GlaxoSmithKline UK) 0,5 mg kg -1, and balanced anaesthesia was continued.
The recordings of electrocardiogram, taken by Holter ECG recorder (Trillium 3000 Holter System, Forest Medical, USA ), were analyzed later on by means of Trillium HrvFreq 4.01 ©2006 (ForestMedical, LLC, East Syracuse, USA). Heart rate variability power spectra were determined in four 2-minutes segments, in preinduction period-Tp, in period after administration of fentanyl -T1, after administration of induction agents -T2 and after orotracheal intubation-T3 period. Power spectral analysis was calculated with application of Hanning window. Data were presented as mean values of absolute values of the total spectrum power values (TP), mean values of the power spectrum of low frequencies (LF), mean values of the power spectrum of high frequencies (HF) and the ratio LF/HF. Data were expressed as the means+-SEM. Statistical analysis was performed with χ2-test for gender, Student t-test for age, Mann-Whitney test for BMI data, and two-way repeated analysis of variance (ANOVA) for parameters of hemodynamic and heart rate variability parameters. P value <0,05 was considered as statistically significant.
RESULTS
Analysis of demographic data have not shown statistically significant differences between the groups ( Table 2) .
Results of our trial have shown variations of hemodynamic variables in both groups, with decrease of the values of mean arterial pressure in both groups after administration of induction agents, thiopental or propofol, and consecutive changes in heart rate, without statistically significant difference between the groups (Table 3) .
Analysis of the changes of the values of power of total spectrum, of low frequency(LF) and high frequency(HF) spectra, demonstrated reductions of the power of all spectral parameters in Table 2 . Demographic data both groups, with most pronounced decrease after induction, without statistically significant differences between the groups. Analysis of the mean values of LF/HF relationships in the four time periods did not show statistically significant differences between the groups (Table 3) . Values are presented as means±SD, T pre-preinduction time,T1-T3 -time segments in periinduction period, MAP-mean arterial pressure, HR-heart rate,TP mean total power spectrum, LFmean LF power spectrum, HF-mean HF power spectrum, I -group with propofol, II-group with thiopentone.
DISCUSSION
Monitoring of heart rate variability, which has been shown quite important and useful in patients with coronary syndrome and patients with diabetes mellitus, as a parameter of alterations of autonomic nervous system tone and a good predictor of morbidity and complications of the diseases, could be also quite important parameter in the perioperative period. Among numerous events in perioperative period the most prominent are stress reaction to surgical procedure and general anaesthesia. These events strongly influence homeostasis in the whole body and especially the balance of autonomic nervous system responsible for fine tuning of physiological reactions and adaptations in the wide range of different environmental situations and demands. Surgical procedure elicit numerous adaptive reactions aimed to restoration of homeostasis, with activation of hypothalamo-pituitary-adrenal axis and the chain of humoral and reflex responses with common denominator of mobilization of glucose from all possible sources and releasing substrates for higher energetic and substrate demands of tissues, organs and systems which function are essential for the adequate stress response (18). Changes of the autonomic nervous system(ANS) tone are inevitable during administration of general anaesthesia. It is of great importance to monitor these ANS tone changes and predict possible variations of hemodynamic parameters, what could become more possible by monitoring of heart rate variability.
Numerous clinical trials have been done with induction agents, and most of them have shown that anaesthetic agents attenuate autonomic reflexes what has been reflected in decreasing of the parameters of heart rate variability.
Kanaya et al. in the randomized trial with small group of patients who received propofol and sevoflurane at induction, found that propofol reduced cardiac parasympathetic tone depending on the depth of hypnosis (12) . I n t he s t ud y p e r for m e d b y Deutschman CS at al. induction of anesthesia with propofol was associated with a significant reduction in the values of power of total spectrum, lowfrequency spectrum(LF), and high-frequency spectrum (HF), while the maintenance of anesthesia with propofol as a single anesthetic agent resulted in further reductions in the power of total spectrum and power of LF spectrum, withot similar effect on the power of HF spectrum (13) .
Huang HH. and coworkers who investigated the effects of induction by thiopentone have shown dramatic decrease of the power of total spectrum and individual components of the spectrum but without significant changes in the relationship between the spectral components, what suggested un- (N=50)   T p  98,2±9,4 97,6±8,1  78,8±7,3 77,7±7,2 3090,04±499,8 3225,8±494,8  1230,9±275,8  1335,7±389,5  761,2±189,8  779,1±256,2 1,63±0,1  1,76±0,2   T1  94,4±7,8 92,8±6,8  74,2±6,2 74,2±6,7  2901,3±529  2991,9±499,7  1081,04±225,6  1233,4±337  626,4±170,5  738±207,7  1,77±0,3  1,68±0,1   T2  88,9±6,5  87,8±5,8  81,7±5,5 82,7±5,8 2283,7±424,6  2391,5±396,2  846,12±190,1  939,7±268,9  459,4±106,8  514,5±158,4 1,86±0,2  1,84±0,2   T3  89,3±4,6 90,9±3,6  81,2±3,7 81,7±5,1 2591,6±712,9  2679,6±527,3  1107,8±364,8  1017,5±300,8  637,8±293,5  691,3±329,1 1,96±0,6 1,67±0,5 Table 3 . Hemodynamic variables and HRV variables in the periinduction time periods 
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Monitoring of heart rate variability, which has been shown quite important and useful in patients changed balance of autonomic nervous system (14) . In the study of Latson TW et al. effects of three induction anaesthetic techniques on heart rate variability were examined (15) . These authors demonstrated that induction of anaesthesia both with thiopental and nitrous oxide and etomidate and nitrous oxide was associated with reductions of the powers of total spectrum, low frequency and high frequency spectra, with more pronounced decrease of low frequency spectrum (LF) with thiopental in regard to etomidate (15) .
Results of our trial have shown variations of hemodynamic variables in both groups, with decrease of the values of mean arterial pressure in both groups after administration of induction agents, thiopental or propofol, and consecutive changes in heart rate, without statistically significant difference between the groups. Analysis of the changes of the values of power of total spectrum, of low frequency (LF) and high frequency (HF) spectra, demonstrated reductions of the power of all spectral parameters in both groups, with most pronounced decrease after induction, without statistically significant differences between the groups. Analysis of the mean values of LF/HF relationships in the four time segments in periinduction period did not show statistically significant differences between the examined groups.
CONCLUSION
Short term heart rate variability parameters measured in frequency-domain, in periinduction period with two induction agents: propofol and thiopental have shown reductions of the power of all spectral parameters in both groups. The most pronounced decrease of the values of parameters of HRV were after induction, without statistically significant differences between the groups. Analysis of the mean values of LF/HF relationships in the four time periods during periinduction period did not show statistically significant differences between the groups.
